Cluster differentiation 4 (CD4) count estimation, which is not readily available in most resource poor settings in Nigeria, is an important indexdetermining commencement of antiretroviral therapy (ART). It is imperative for physicians who come in contact with these patients in such settings to recognize other parameters to evaluate these patients. The clinical correlates of diarrhea and gut parasites among human immunodeficiency virus (HIV)-seropositive patients attending our special treatment clinic were studied. Three hundred and forty consenting HIV-positive adult subjects were enrolled. Their stool and blood specimens were collected for a period of three months. Stool samples were analyzed for the presence of diarrhea and gut parasites. The patients were clinically evaluated by physical examination for the presence of pallor, dehydration, oral thrush, wasting lymphadenopathy, dermatitis, skin hyperpigmentation, and finger clubbing. Participants with diarrhea represented 14.1% of the population, while 21.5% harbored one or more parasites. In the subjects with diarrhea, 14.6% harbored gut parasites. The presence of diarrhea was associated with a low CD4 count. Clinically, oral thrush, wasting, and rashes were more reliable predictors of low CD4 count levels; whereas, the presence of pallor, dehydration, wasting, and rashes correlated with the presence of diarrhea. HIV patients presenting with pallor, dehydration, wasting, and rashes should be evaluated for the presence of diarrhea. The clinical variables associated with low CD4 count in this study may guide commencing antiretroviral therapy in resource poor settings.
INTRODUCTION
The human immunodeficiency virus (HIV) infection leads to a gradual depletion and suppression of the immune system. This results in an increased susceptibility of the body to infections and can ultimately cause acquired immune deficiency syndrome (AIDS). Most people infected with HIV do not know that they have become infected. This is because they may be symptomless after the initial infection; however, they are highly infectious and can transmit the virus to other people [1] .
Diarrhea disease has been shown to be the commonest presentation of AIDS in Africa [2] . It occurs in nearly 90% of patients with advanced HIV infection in central Africa compared with 30-60% in developed countries [3] . In Nigeria, chronic diarrhea is a very common presentation in HIV infection [4] [5] [6] with a prevalence of 61% [4] .
The presence of diarrhea in patients with HIV infection may be associated with some conditions which include infection with conventional and opportunistic microorganisms [7, 8] , enteropathy, malignancy, and even treatment with various agents. Thus, HIV-related diarrhea disease has been linked to multifactorial etiopathogenesis with enteric parasites possibly playing a prominent role.
The broad clinical spectrum of diseases owing to intestinal parasites in HIV patients vary from asymptomatic infestation to severe, life threatening diarrhea, dehydration, and malabsorption [9] .
Various factors have been attributed to the disproportionate impact of HIV in resource poor settings. These include poverty, disease stigma, cultural and social barriers to testing and treatment, insufficient health care infrastructure to support a large patient pool, and lack of health literacy [10] . Other factors are limited provider training, inadequate medical equipment, and paucity of manpower with few qualified laboratory facilities [10] . In areas with adequate resources, the laboratory measurements of cluster differentiation 4 (CD4) cells and plasma HIV viral load are commonly used to determine the degree of immunosuppression and the rate of destruction of the immune system in HIV patients [11] . These tools are used to evaluate the eligibility for treatment and to monitor disease progression. With scarce resources to test CD4 cell counts and plasma HIV viral load in resource poor settings, clinicians may rely on clinical parameters when assessing the disease status of the patient.
By establishing a relationship between the presence of diarrhea, gut parasites, and clinical state of these patients with the level of CD4 count, an algorithm may be provided with which it may be possible to initiate antiretroviral therapy without CD4 count estimation in HIV-seropositive patients in resource poor settings. Furthermore, by identifying the agents responsible for diarrhea, it may be possible to initiate specific treatment.
The primary objective of this study was to determine the clinical correlates of diarrhea and gut parasites among HIVseropositive patients attending the special treatment clinic of a University Teaching Hospital in a developing country.
METHODS
This was a descriptive cross-sectional hospital-based study conducted in the adult Special Treatment Clinic (STC) of the University of Calabar Teaching Hospital (UCTH), in Cross River State, Nigeria. Ethical clearance was obtained from the Ethical Committee of UCTH before commencement of the study. The inclusion criteria included patients who were confirmed to be HIV seropositive at the STC who gave written consent for the study.
A researcher administered proforma form documenting the participants' sociodemographic characteristics, clinical findings, CD4 count, presence of diarrhea, and highly active antiretroviral therapy (HAART) status was issued. The subjects were clinically evaluated by physical examination for pallor, dehydration, oral thrush, wasting, peripheral lymphadenopathy, dermatitis, skin hyperpigmentation, and finger clubbing. The diagnosis of HIV was made following standard protocol that involved voluntary counseling and testing. The CD4 count of the enlisted subjects was analyzed using the automated flocytometry method. Fresh stool samples were collected using wide-mouthed plastic containers. The physical appearance of each stool sample was noted. The stools were analyzed for the presence of parasites by a trained laboratory scientist using the flotation method.
Data was precoded and double-entered for accuracy using the Statistical Package for Social Sciences version 15 software (SPSS 15). A p-value of less than 0.05 was taken as significant.
RESULTS
Three hundred and forty subjects were recruited for the study. There were 242 (71.2%) females and 98 (28.8%) males. The mean CD4 count value was 314 with a median range of 5-1610. A total of 239 subjects representing 70.3% of the study population were on antiretroviral therapy. Table 1 shows the sociodemographic characteristics of the study population.
Two hundred and ninety two subjects representing 85.9% subjects had no diarrhea; whereas, forty eight subjects representing 14.1% presented with diarrhea during the study period. Twenty eight persons representing 58.3% of the subjects with CD4 count less than 200 had diarrhea; whereas, 41.7% of those with CD4 counts of 200 and above had no diarrhea. The pattern of diarrhea was less than two weeks for 39.6% of subjects with diarrhea; whereas, 60.4% had diarrhea of two weeks and above. Forty (83.3%) of those with diarrhea had a diarrhea frequency of 3-6 times daily, and 8 (16.7%) had a diarrhea frequency of greater than 6 times daily. The higher the CD4 value, the lower was the frequency of diarrhea, as shown in Figure 1 .
Two hundred and sixty seven subjects representing (78.5%) subjects had no parasites identified in their stool samples (Table 2) . Seventy three (21.5%) had various parasites identified in their stool samples.
Seven respondents constituting 14.6% of those with diarrhea-harbored gut parasites; whereas 41 (85.4%) of those with diarrhea had no identifiable parasites in their stool.
In analyzing the relationship between clinical status and CD4 count, there was statistical significance in subjects with pallor, dehydration, oral thrush, diarrhea, physical wasting, dermatitis, rashes, finger clubbing, and skin hyperpigmentation. There was no statistical significance in subjects who harbored gut parasites. Using the multivariate logistic regression model, statistical significance was noted in respondents with oral thrush, physical wasting, and rashes (Table 3) .
Analyzing the relationship between clinical status and diarrhea, there was statistical significance in the studied population for pallor, dehydration, wasting, rashes, and finger clubbing. There was no statistical significance for oral thrush, dermatitis, hyperpigmentation, and gut parasites. There was statistical significance for pallor, wasting, rashes, and dehydration using multivariate analysis (Table 4) .
There was no statistical significance for any of the variables both independently and when considered jointly to buttress a relationship between clinical status and gut parasites.
DISCUSSION
In this study, most of the respondents were of the 20-49 years age group constituting 87.1% of the studied population. Majority of the patients in this study belonged to the active working population in the prime of their lives. Most persons between the ages of 15 and 49 years are sexually active. The age group findings in this study were in good agreement with the UNAIDS/WHO report on the global HIV/AIDS epidemic update of 2008 [12] .
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The observed proportion of study subjects who presented with diarrhea was 14.1%. This agrees well with a similar study where the prevalence of diarrhea ranged from 0.9 to 14% in HIV outpatients [16] . However, our study value is low when compared to similar studies with the prevalence rates of 30.6 and 57.44%, respectively [17, 18] The comparatively low value found in this study may be attributed to the fact that majority (70.3%) of the respondents were already on antiretroviral therapy, which may have improved their immune function.
Out of the three hundred and forty subjects who met the inclusion criteria for this study, 21.5% harbored one or more forms of intestinal parasites. Compared to similar studies, this value was higher (8.7, 15.3%) [19, 20] , slightly lower (26. 29.8, 28.1%) [18, 21, 22] , and lower (30, 51.4, 69.2, 79.3%) [23] [24] [25] [26] prevalence rates.
Variations in the prevalence rate of intestinal helminthiasis from different communities may be due to people's level of education, standard of personal/environmental hygiene, and perhaps social habits. Some factors such as temperature, relative humidity, rainfall, and different diagnostic techniques employed by various workers may be responsible for the observed differences in prevalence between communities.
In conformity with similar studies [27, 28] , majority of the subjects with diarrhea had the chronic type. However, a similar study had more participants with acute than chronic diarrhea [29] in contrast to our study findings.
It was observed in this study that the diarrhea frequency reduced with improved CD4 count values. This may be attributable to improved immune function. Diarrhea was common and strongly associated in patients with low CD4 cell count. This finding is in agreement with similar studies [30] [31] [32] . In addition, HIV patients may be prone to oxidative stress that may contribute to the process of diarrhea and a study conducted in Tunisia among the general population has shown that the oxidative stress is associated with gastrointestinal disturbances including diarrhea [33] . Oral thrush, wasting, and rashes were associated with a low CD4 cell count. These findings were replicated in similar studies [34] [35] [36] . The direct and flotation methods used in this study have the limitation that some parasites cannot easily be diagnosed with this method. Reliance on participants report to assess symptoms and duration of diarrhea may have introduced bias.
CONCLUSION
Oral thrush, wasting, and rashes were the most predictive clinical variables associated with a low CD4 count. The higher the CD4 count the lower the frequency of diarrhea. Clinically, the presence of pallor, dehydration wasting, and rashes together predicted the presence of diarrhea in this study. There were no clinical correlates observed with the presence of gut parasites in this study.
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